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Disclaimer
The contents of this report were based on the best available information at the time of
publication.  It is based in part on various assumptions and predictions.  Conditions may change
over time and conclusions should be interpreted in the light of the latest information available.
© Director General, Department of Agriculture Western Australia 2004
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1.  Background and Objectives
This land capability study was carried out at the request of the W.A. Department of
Fisheries and Wildlife.
The coastal environments of Roebuck Bay are of special faunistic interest as a resource
area for about 20 species of Palaearctic wading birds, most of which breed in north—
east Siberia. Recent surveys by officers of the Department of Fisheries and Wildlife and
the Royal Australasian Ornithologists Union (Lane 1984) have revealed that
concentrations of wading bird in Roebuck Bay are the densest encountered along the
Broome to Eighty Mile Beach Coastline, where up to 550,000 birds make up the largest
populations of migratory waders known in the Australian or East Asian regions.
Rising national and international interest in these populations prompted investigations
into the feasibility of establishing a permanent field observatory and study centre at
some appropriate location between Dampier Creek and Crab Creek, east of Broome.
One specific locality suggested was Fall Point (17°58’S, l22°14’E), 9 km east of Broome
on the coastal boundary of Roebuck Plains station and approximately 2360 km north—
east of Perth (Figure 1).
The purpose of this study was to find a suitable location for a bird observatory and
provide adequate coastal land resource data for the area. The main selection criteria
and conditions to be met were:
A. the location had to be closely adjacent to major wader roosting and feeding
sites;
B. all-seasons access would be required;
C. the location had to provide a site of around 2 1/2 hectares to provide space for
one or more buildings, camp ground and associated facilities;
D. public safety requirements were important since some of the area is dissected
by cliffs;
E. anticipated access tracks, site developments and levels of use should not
degrade existing landforms and vegetation;
F. development should have no significant effect on the pastoral management
and land use of the wider area.
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2.  Climate, Tides and Sea State
The Broome region has a tropical monsoon climate with a winter dry season and a
summer wet season (Bur. Met., 1972). The mean annual rainfall is 512 mm. Mean
monthly rainfall is highest in January (152 mm) and lowest in October (1 mm). Rainfall
intensity may be high (e.g. the highest 24 hr rainfall recorded at Broome was 466 mm in
January), these high falls always being associated with cyclonic activity. Average
monthly temperatures range from 26°C mm —33°C max in January to 13°C minimum —
27°C maximum in July. Generally in the first four and last three months of the year the
temperature reaches or exceeds 32°C.
Prevailing morning winds are mainly westerly in January/February and September to
December, and south—easterly to easterly in March to August. Prevailing afternoon
winds are west to south—west in January to April and August to December, and south—
west to south—east from May to July. Tropical cyclones occur mainly in the period
January to March, there being an average of 25 days per year when the coast has been
endangered by cyclones in the Broome region. Cyclonic winds are usually easterlies as
the storm approaches and westerlies after it passes inland. Wind speeds may exceed
160 kph. Some 40—50% of rainfall during January to March originates from tropical
cyclones (Bur. Met., 1972).
Tides are macrotidal, and diurnal, and the spring range is 8.2 m (Hesp and Chape,
1984). Tidal currents are commonly bi—directional and may attain velocities of 0.5
metres per second. Westerly long—period swell waves predominate, wave heights
ranging from approximately 0.5 to 1.3 metres (Wright et al., 1982). Sea breeze, south—
easterly, westerly and cyclonic wind waves are superimposed on the swell. Storm
surges may range up to 2 metres, although, because of the large tidal range, the chance
of tides surpassing the height of the highest astronomical tide (H.A.T.) is low (Hopley
and Harvey, 1979).
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3.  Geomorphology and Soils
The Fall Point Coast lying between Dampier Creek and Crab Creek can be
characterised as five physiographic units. These units are Ci) the pindan plain and cliffs;
(ii) pindan dunes; (iii) sandy beaches; (iv) Holocene foredunes, and (v) sandstone and
beachrock platforms and outcrops.
3.1 Pindan Plain
The area is dominated by a flat to gently undulating pindan plain. This plain is composed
of deep red, fine—textured, well—drained sands of aeolian origin (Wright, 1964) and
has been termed the Yeeda land system by Speck et al. (1964). The deep sands are
underlain by a weakly to moderately cemented, relatively impervious alluvial
conglomerate. The pindan plain is mainly cliffed on the southern, seaward margin. Soils
there have gradational profiles, where the surface red sands merge into loamy sand or
clayey sand subsoils with earthy fabrics. In the Fall Point area, they can be very muddy
when wet, but hard and dusty when dry (Rutherford, 1964; Speck et al., 1964).
3.2 Pindan dunes
Low, symmetric, sinuous, roughly longitudinal dunes occur on the pindan plain. They
generally trend NE—SW, range from 1—2 m to around 5 m high, and have the same
soil characteristics as those of the plain. Discrete dunes extend northwards from the
coastal cliffs (Figure 1).
3.3 Sandy beaches
Sandy beaches extend along the foot of the pindan cliff for almost the entire length of
the Dampier Creek to Crab Creek region. These beaches are relatively narrow (around
60 m at low tide) and partially protected when compared to the less protected, open
ocean Cable Beach (around 200 m at low tide) north west of Broome. The beaches are
fronted by a wide, flat, muddy, low tidal and subtidal zone. The sand supply appears to
be limited, and the rate of wind—blown beach sand transport is not significant, except
during storms.
3.4 Foredunes
Foredunes occur along the base of portions of the pindan cliffs (Figure 1). These are
formed where wave and water erosion is limited, by the trapping of sand in pioneer
vegetation at the base of the cliffs. Ramp—type morphologies are typical, and wave
erosion during storms is probably fairly regular (on the order of once every few years).
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3.5 Platforms and outcrops
Small areas of Cretaceous Broome sandstone outcrop and Pleistocene beachrock
platforms occur intermittently all along the base of the pindan cliffs, and extend out into
the intertidal and subtidal zones. These have a pronounced effect on coastal
morphology in that small pindan headlands have formed where the outcrops and
platforms occur (Figure 1).
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4.  Vegetation
The immediate foredune/backshore zone is vegetated with Spinifex longifolius and
Canavalia maritima, whilst the upper foredune crest region is vegetated with Rhynchosia
or Atylosia sp. and i’lectrachne pungens. Behind the foredunes or pindan cliff, the
vegetation immediately reverts to that of the pindan plain. The association is dominated
by low trees, tall shrubs and understorey grasses, principally acacias, A. eriopoda, A.
platycarpa and A. holosericea, small Eucalyptus spp. and bauhinia Lysiphyllum
cunninghamii, with a fairly dense ground cover of curly spinifex Plectrachne pungens
and other perennial grasses.
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5.  Land Capability
Figure 1 illustrates the landform units described above in Section 3. Of the five landform
units described, we consider that it would not be possible to develop bird observatory
facilities within the storm—susceptible active sandy beach (iii) or beachrock zone Cv).
This leaves three landforms on which development may be possible, namely the pindan
plain and dunes and foredune. The geomorphological process operating on each of
these landforms are briefly discussed below:
5.1 Foredunes
Foredunes of the Fall Point region are formed either at the base of cliffs as ramp—type
features or slightly seaward of, (locally partially discrete from) some sections of severely
eroded cliff. These are primarily formed during periods when cyclone activity is low or
absent. The potential for total removal of foredunes during cyclones is high, since relict
cliffs are visible to the lee of the most stable foredunes. Minor scarping during high
spring tides is also common.
During periods when cyclone activity is low, and foredunes are accreting, colonizing
plants suffer considerable water deficit and sand inundation stresses. Pedestrian traffic
adds an additional, and commonly intolerable stress on the foredune plants. These
combined factors mean that the land use capability of foredunes and their suitability for
development in the area is very low.
5.2 Pindan plain, dunes and cliffs
The pindan plain is flat to gently undulating, well vegetated and stable but would be
susceptible to wind erosion if the vegetation cover was removed.
The pindan dunes are generally subdued, with deeper sands and somewhat less
understorey vegetation cover. The potential for wind erosion would be slightly greater
than that of the plain, if a significant proportion of the vegetation cover was removed.
The seaward (southern) margin of the pindan is actively eroding to form approximately
2—10 m high cliffs. Two quite distinct processes occur to form the cliffs, firstly through
groundwater or drainage "sapping", and secondly by wave erosion. Our observations of
cliff morphology indicate that when heavy rain falls it infiltrates the pindan red porous
sands fairly rapidly. However, as the water reaches the underlying, relatively non—
porous, cemented alluvium it appears to flow laterally towards the sea. At the cliff edge it
flows down the cliff face and across the beach. Simultaneously, pindan sand is eroded
at the contact between the sand and alluvium forming fine—textured, steep gullies.
Once formed, these gullies grow by headward (landward) erosion producing sometimes
extensive, arcuate, gullied cliffs. Interestingly, this process is not a uniform, coast—
parallel one. It is common to find arcuate eroded cliff sections fronted by relatively intact
portions of only partially eroded pindan remnants. This type of cliff formation and erosion
produces a very haphazard cliff line, where discrete, arcuate cliff sections are forming
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adjacent to straighter cliff sections (Figure 1).
Storm wave erosion of the cliff line probably produces a more linear, less ragged cliff—
line, as small pindan remnants are removed and the cliff face is partly realigned to
prevailing storm waves.
Although we are at present unable to determine the rate of cliff retreat, the cliff—forming
processes described above imply that any substantial dwelling or development must be
located well inland of any present cliff edges.
Table 1  Soil and vegetation characteristics of the pindan plain, sampled 3.5km E
of Fall Point.
Soil
Type:
Grain:
Texture:
Colour:
Structure:
Consistence:
pH:
Water repellence:
Aeolian sands
Fine grained, sandy fabric
Light clayey sand
Red – 2.5 year 4/6
Apedal
Loose
6.5
Not repellent (surface water penetration is < 15 seconds)
Vegetation
Structure: Low woodland, canopy height 3-4m; cover irregular: scattered
to close (PFC > 30%); understorey dominated by perennial
grasses.
Low trees: Including Lysiphyllum cunninghamii, Acacia holosericea,
Hakea lorea, Gyrocarpus americanus, Eucalyptus papuana,
Acacia eriopoda & A platycarpa.
Perennial grasses: Plectrachne pungens, Sporobolus sp
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6.  Suitability of Fall Point and East Fall Point Sites
6.1 Fall Point
This elevated headland has been formed where a relatively large, broad pindan dune
has been truncated and cliffed by coastal and alluvial processes (outlined under 5.2),
while being relatively protected from wave action behind substantial beachrock
platforms. The resulting cliffline is high, (locally 10—12 metres) irregular and deeply
gullied. Gullies extend to the roadside at one point on the eastern margin. 
Any development here would necessitate extensive fencing of cliff and gully edges in the
interest of public safety. Buildings, fences or maintained tracks near cliffs or gully heads
would be at risk from continued erosion.
Fall Point’s beaches currently support the largest high tide roost of wading birds in
Roebuck Bay during the summer months. It would be very difficult to develop an
observatory here without disrupting and dispersing present roosting patterns, which
provide ideal study conditions for ornithologists and visitors.
6.2 Foreland 3.0 to 3.5 km E of Fall Point, W of Crab Creek
The height of the pindan cliff declines to the east of Fall Point, eventually merging with
the Holocene foredune. Development of a site north of the access track would incur few
of the risks associated with eroding cliffs as at Fall Point. The pindan soil and vegetation
(Tables 1 & 2) sampled 50 m behind the foredune is essentially unchanged up to the
edge of the Crab Creek tidal flat (plates 1, 2 and 3).
Strategically, this site appears to have advantages over Fall Point in that:
A. it would leave the largest summer wader roost mainly undisturbed yet easily
accessible;
B. lesser (but still substantial) high tide roosts on the beach both east and west of an
observatory would be major attractions, especially in winter when the roost to the
west is more heavily used (G. Pearson pers. comm.);
C. its closer proximity to Crab Creek brings important coastal ecosystems, principally
the tidal mudflats, beaches, mangroves and Sporobolus virginicus—dominated
clay plains all within easy walking distance of an observatory sited on the narrow
pindan plain;
D. development costs would be lower without the need to fence off cliffs and gullies.
In other respects the two sites have similar potential. Both would be serviced by the
Crab Creek road and should be able to draw from local underground water supplies for
sanitation, ablutions and perhaps the maintenance of small areas of lawn for the
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camping area. The Department of Mines recently tested the nearest existing bore
(Tagarana, approx. 5 km N of Fall Point). Here the Broome Sandstone was yielding
water from up to 14.9 m deep, with the water table at 6.1 m. The quality was 3700 mgl-1
(mildly saline). Test drilling at sites closer to Fall Point will be necessary to determine
whether a locally obtained supply will yield similarly.
Importantly, both sites lie south of the grazed areas of Roebuck Plains station. Access
by cattle watering at Tagarana Bore, 5.5 km north is restricted by a new fence which
puts the Crab Creek road beyond the effective boundary of Roebuck Plains.
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7. Recommendations
Of the five landform units described in section 3, the pindan plain has the highest
capability for the prescribed land use. On the plain extending from Dampier Creek to
Crab Creek, two areas appear to be the most stable. These are the areas immediately
east of Dampier Creek and between Crab Creek and Fall Point. The west Crab Creek
site (indicated on Figure 1) is the more suitable. At this site a small cuspate foreland has
developed due to the presence of sandstone and beachrock outcrops on the beach and
intertidal zones. These rocks partially protect the immediate cliffline and beach from
storm waves, and a reasonably stable, ramp—type foredune has been formed along the
cliff edge (plate 3). In addition, the cliff displays a linear form indicating that (at least at
present) cliff formation by watertable sapping may be minimal here, perhaps due to a
narrowing (< 1 km wide) of the landward pindan plain. This site also satisfies the primary
aim of having immediate access to major wading bird habitats, which is not the case for
the east Dampier Creek area.
The following particular recommendations follow from our findings:
A. that the west pindan plain between Crab Creek and Fall Point be further
investigated by the Department of Fisheries and Wildlife as a site for a bird
observatory (see Figure 1);
B. that the observatory, camp ground and any other facilities be located north of the
present access road, and that only temporary or removable buildings such as
observation hides be erected on the seaward (southern) side of the road;
C. that in developing the site, the natural vegetation of the area (see plate 1) be
preserved, and minimal clearing of trees or ground cover takes place to ensure
that soil erosion by wind and water is minimised;
D. that for the safety of persons visiting the observatory, wooden fences be
constructed along any cliff edge adjacent to the site;
E. that consideration be given to re—routing the access road in an arc away from
the coastline to reach the observatory, improving pedestrian safety and
decreasing vehicular disturbance of the beach below the observatory. The road
would also carry through traffic to fishing areas off Crab Creek;
F. that for the conservation of the cliff and foredune system, controlled pedestrian
accessways be constructed from the plain to the beach;
G. that firebreaks be cleared and maintained a) around any buildings and b) around
whatever boundaries are decided upon.
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In general terms the site east of Fall Point satisfies the conditions outlined in Section 1.
There is an all—weather access road into the area, and the lessees and managers of
Roebuck Plains station have been contacted. They have indicated that they do not
foresee any serious problems or conflicts over land use and management activities.
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